Service Manual 
» Repairs and 


maintenance 


Section 2 (20-22) — 


Engine B17,B19 © 


B21, B23 
240 1975-1985 


B17,B19, B21, B23 


What do the designations mean? This manual covers the following engines 
B2E 1 Engine type Model (year) e 
vs Turbo B17A 1979-1985 
BISA 1977-1984 
: BI9K 1984 
= carb t 
i mcntbaneiceigins BI9E 1877-1984 
hohe ng B19ET 1982-1985 
E = injection engine B21A 1975-1984 
F = injection engine “USA version” B21E 1975—1983 * 
B21ET 1981-1985 
21 = cylinder capacity (litres x 10) B21F—5' 1976-1984" 
5 = Getreh leéncline) B21F—8* 1982 
at HES? NGemomue B21F—9* 1981—1982 
B21 FT 1981-1985 * 
B23A 1981—1984 
B23E 1979—1984 


B21 = basic engine B23F (LH-Jetronic) 1983-1984 


B23 = a B21 with larger cylinder diameter Notes 
B19 = a B21 with smaller cylinder diameter 


B17 = a B19 with shorter stroke 'B 21F—5 = Cl system with Bosch ignition system. 


28 21F—8 = LH-Jetronic ignition system. 
3introduced in 1982 for USA and Canada. 

Replaced by B21F-8, 

*821F-9 = Cl system and Chrysler ignition system, 


Volvos are sold in versions adapted for different markets. 
These adaptionis depend on many factors including legal, 
taxation and market requirements. 


This manual may therefore show illustrations and text ee 
which do not apply to cars in your country. . 


Volvo owners planning to export their car(s) to another 
country should investigate the applicable safety and ex- 
haust emission requirements. In some cases it may be 
impossible to comply with these requirements. 
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Important, specifications 


Important information 


Tightening torques 


Two types of tightening torques are mentioned in the 
manual: 


1. Tightening to 40 Nm (30 ft.lbs) = indicated for parts 
which must be tightened with a torque wrench. 


i. Torque 40 Nm (30 ft.lbs) = recommended value, 
the part need not to be tightened with a torque 
wrench, 


The specifications section indicates torques for those 
parts which are to be tightened with a torque wrench. 


Do not use sealants when carrying out repairs on turbo 
engines. 


The sealant may penetrate the engine lubricating sys- 
tem and block the turbocharger oil ducts. 


Specifications 


Group 20 General 


PLATES AND DECALS 


Product plate 


On right-hand inner wing (fender). 
Indicates identification number (type designation). 


N.B. Different versions for different models. The illus- 
tration shows the 1981 version. 


Identification plate (type designa- 
tion) 

Only provided on cars for USA and Canada. Visible 
from the outside of the car. 


-1979: on the left-hand windshield pillar 
1980-1985: at the top of the dashboard. 


Specifications 


USA/Canada 
—1980: VC 24445 L1900000 
1981-: YV1AX 454X B1Q000000 
Others 
—1980: 24545 11900000 
1981-:  YV1 244 is 1B 1000000 
Engine type Chassis 
number 
Model 
designation 134 733 


Identification number (type designa- 
tion) 


N.B. Different number structure on different models 
and markets. The numbers shown are only examples. 


Engine type Model designation 
11=BI17A B = 1975 
21=B19A E = 1976 
23 = B19K H = 1977 
24 = BISE L = 1978 
26 = B19ET M = 1979 
41 =B21A A = 1980 
44=B21E B = 1981 
45 = B21F-5 C = 1982 
46 = B21ET D = 1983 
48 = B21F-8 E = 1984 
49 = B21F-9 F = 1985 
47 = B21FT 

81 = B23A 

84 = B23E 


88 = B23F (LH-Jetronic) | 


Engine production and part number 


Punched on the left-hand side of the cylinder block 
behind the distributor. 


On 1977 and later models, a decal has also been pro- 
vided on the gear case indicating the last three digits of 
the part number, 


Group 21 Engine body 


CYLINDER HEAD 


HIGIONE o.ccsckaeq iene: vod New = 146.1 nam (5.76 in) 
Min. after machining = 145.6 mm (5.74 in) 


129 827 


Specifications 


N.B. Replace cylinder head if warp exceeds 1.0 mm 
(0.04 in) along the longitudinal axis, or 0.5 mm (0.02 


in) along the lateral axis. Do not reface such cylinder <= oy? 
Sens ee, 
Thickness of cylinder head gasket, a —~ 4 i 


UOIDRMOG. Soc aaievry sees ast 1.3mm (0.051 in) ‘ietie 
PGR XTi Bape’ fecee ace 1.2 mm (0.047 in) 
CYLINDER BLOCK 
Cylinder diameter mm (in) 817,819 — aos 
StantlardiG-meark@Gy cs occas vaecers ysaKNG slo dees tens wag mm  88.90—88.91 92.00—92.01 96.00—96.01 
(3.5027 —3.5031) (3.6248—3.6252) (3.7824—3.7828) 
LIA SA etic sidst cal scasetaocubele nti asks mm  88.91—88.92 92.01—92.02 96.01—96.02 
(3.5031 —3.5034) (3.6252—3.6256) (3.7828—3.7832) 
(E-ranvked) Seek... tccch ees seneed ate tin ewes ens mm  88.92-88.93 92.02—92.03 96.02—96.03 
(3,5034—3,5038) (3.6256—3.6260) (3.7832—3.7836) 
HOSETUECIED so, AW bio'c:se Soreretn 8 4 Rlewts atom Sh Len ees mm 88.94-—88.95 92.04—92.05 96.04—96.05 
(3.5042 —3.5047) (3.6264—3.6268) (3.7840—3.7844) 
COVGU RIDE Fides ons. ain- pan ik ca eton eve 13 8u yiata cine ebinien aa mm  89.29—89.30 92.5 96.3 
(3.5180-—3.5184) (3.6445) (3.7942) 
Whe coe ak ba a.ca eu tiedsaseads Ne ae OP TRE mm  89.67—89.68 93.0 96.6 
(3.5330—3.5334) (3.6642) (3.8060) 


Rebore cylinder if wear exceeds 0.10 mm (0.004 in) and engine 
displays abnormal oil consumption. 


PISTONS 


A = Height of piston 

B = Height of piston from centre of piston pin to top of piston 

C = The piston diameter must be measured at right angles to the piston pin hole, 
and at a distance C from the bottom of the piston. 


Engine Weight in 
gms’ (oz) Paes RENE s Sages oe = 


BI7A 530+6 (18.940.2) | 75.5 (2.975) | 50.5 (1.990) 7 (0,276) 
BISA 505+6 (18.0+0.2) | 71.0 (2.797) | 46.0 (1,812) 7 (0.276) 
B 19 E —1983 515+6 (18.4+0.2) | 71.0 (2.797) | 46.0 (1.812) 7 (0.276) 

1984 515+6 (18.440.2) | 73.9(2.912) | 46.7 (1.840) 7 (0.276) 
B19 ET 510+6 (18.2+0.2) | 71.0 (2.797) | 46.0 (1.812) 7 (0.276) 
B1i9K 515+6 (18.4+0.2) | 73,9 (2.9912) | 46.7 (1.840) 7 (0.276) 
B21 A? 555+6 (19.8+0.2) | 71,0 (2.797) | 46.0 (1,812) 6 (0.236) 
B21E 555+6 (19.8+0.2) | 71.0 (2.797) | 46,0 (1.812) 6 (0,236) 
B 21 ET 535+6 (19.1+0.2) | 71.5 (2.817) | 46.5 (1,832) 7 (0.276) 
B 21 F §55+6 (19.840.2) | 71.5 (2.817) | 46.5 (1.832) 7 (0.276) 
B 21 FT §35+6 (19.1+0.2) | 71.5 (2.817) | 46.5 (1.832) 7 (0.276) 
B23A 570+7 (20.4+0.3) | 76.4 (3.010) | 46.4 (1.828) 8 (0.315) 
B 23 E tupe 1 555+6 (19.8+0.2) | 80.4 (3.168) | 46.4 (1.828) | 15 (0.591) 

type 2 570+7 (20.4+0.3) | 76.4 (3.010) | 46.4 (1.828) 8 (0.315) 
B 23 F# 57027 (20.4+0.3) | 76.4 (3.010) | 46.4 (1.828) 8 (0.315) 


"Max weight difference in the same engine = 12 gms: (0.43 oz) 
Europe 1984— (excl Switzerland, Scandinavia) models have high compression pistons, A = 
71,7 mm (2.82 in); B = 46,7 mm (1.84 in); C = 7 mm (0.28 in) 

‘Pistons dished on engine numbers 499846, 499890. 


Piston clearances mm (in) 


TS Fe ee PO ESItt Ee 6 ONEE a Bele cio ag he pce soccer ecetieatvdebanes anu 0,01—0.04 (0.0004—0.0016) 
Ee ie iors tei Wan crete a oa inte Total oe cel cba max is alae sale alee vial ace veel bv 0, 61 oibsSide a orshestule socal 0.03—0,06 (0.0012—0.0024) 
SUE TIT a Pie tLe T aCe Grohe EAT ied a WP dra/ cB Adio 0-0 ark bil. ewingiicmikgh Rysinaiie 0.02—0.04 (0.0008—0.0016) 
hs ip cre al eae O hails came else On TN eciaas UN eae ese odes op saece veo s 0.01—0.04 (0.0004—0.0016) 
B25 Bear ealans fee wa ivcrs cota rds Wa og Dee oF TS ee COREG bindntes Cate o es 0.05—0.07 (0.0020—0.0028) 

WOTSIOM Scns vibes cccdsadantdcwe cccpesacksbaaeviavnacesen saterine 0.01—0,.04 (0.0004—0,0016) 


SAG OP ant vialslaie se winkphrinmn's thle urvors Coe sinreee tee ineer Erelecapacep a Tene eie s 0.01—0,04 (0,0004—0,0016) 
4 


Specifications 


Piston rings 


Measure ring gap 
15 mm (0.591 in) 
from bottom of cylinder. 


Axial clearance 


198 58 
: Upper Lower Oil 
; comp.ring comp.ring ring 
POISE VOTHIOU TS c-cd da i sxutders sneer ahem et mm  1.978-1.990 1.978—1.990 4,74 
(in) (0.0779—0,0783) (0.0779—0.0783) (0.1866) 
COTO atic airs si: he ras oa ee f-sdc st es mm  1,728—1.740 1.978—1,990 3.978—3.990 


(in) (0,0681—0.0685) (0.0779—0.0783) (0.1566—0.1571) 
Axial clearance (measured with ring on piston, seediagram) mm  0.040—0,072 0,040-—0,072 0.030—0.062 

(in)  (0,0016—0.0028) (0.0016—0.0028) (0.0012—0.0024) 
Ring gap (measuredin cylinder, see diagram) .............. mm 0.35-0.65 0.35-—0.55 0.25—0.60 

(in) (0.014—0,026) (0.014-0.022) (0.010-—0.024) 


Piston pin 
) *v FAC MTOONMOOMNIG TOUS ads cael ent sascse Bide soessr er dasamacwd Light thumb pressure (close running fit) 
SNOMMUM OE es cin oi taitiae pivme th uae 4S ese siasindard een aT Thumb pressure (sliding fit) 
CLOT, GRACO oi i.ias kent cic oves haeens geet mm(in) 24.00 (0.946) 
CVO RG So cia csisie t «ee eke a curate cate eis eaeod ome mmi(in) 24.05 (0.948) 
VALVE SYSTEM 
Valve clearance 
Intake and exhaust valve: Control Adjustment 
DOME ONIN: a5. earchs mii pace Rie Pes 0841 Vayda dein Heueo Lee mm  0.30-—0.40 0.35—0.40 
*~ (in) (0.012-0.016) ——(0.014—-0.016) 
: TOR COQIAD hard aaah PAE Hee wipGoske elie ® abi beara esac halo mm  0.35-0.45 0.40—0,45 
(in) (0.014—0.018) (0.016—0.018) 
Adjustment washers, thickness ........... 6.0.04 ccc suv cuauves 3.30-—4.50 mm (0.13-—0.177) in intervals of 0.05 
mm (0.002 in) 
Valves mm (in) New 7.945—7.960 New 7.965—7.980 
44.5° 44.5° 445° (0.313-0.314) —-(0.314-0.3144) 


Min 7.925 Min 7.945 
(0.3122} 


New 7.945—7,960 (0.313-0.314) 
Min 7.925 (0.3122) 


New 7.955--7.970 (0.313—0.314) 
Min 7,935 (0.3122) 


129 838 


Intake valve Exhaust valve Exhaust valve 
A, E, F engines Turbo engines 


Valve seats N.B. The exhaust valves for the Turbo are stellite-flashed 
and must not be machined. They may only be ground in 
against the seat. 


Warning: Turbocharged engines have sodium-filled ex- 
haust valves. Scrapped valves must not be mixed with 
ordinary scrap before first removing the sodium. See step 


Valve seat diameter Intake Exhaust 
STATIOO IG 0 joss 10,0. 0: Bs mm 46.00 38.00 
(in) (1.812) (1.497) 
OVOTSILG Tinos ica sees mm 46.25 38.25 
(in) (1.822) (1.507) 
Seat for Seat for Ry Otisea is mm 46.50 38.50 


intake valve exhaust valve (in) (1.832) (1.517) 


Specifications 


D+0.17mm 
— 


193 945 


Valve guides 


Height above upper plane of cylinder head 


Note: When replacing valve seats, make sure that there 
is a negative clearance of 0.17 mm (0.0067 in) between 
the valve seat and the cylinder head recess. This means 
the the valve seat diameter must be 0.17 mm (0.0067 in) 
larger than the diameter of the recess in the cylinder 


head. 


Intake valve 


ria I er ne mm 52 


(in) (2.0488) 


rulsaag 243.0% ee Ha mm  8.000—8.022 


(in) (0.3152—0.3161) 


Sate aKariite he eee mm 15.4—15.6 


(in) (0.6068—0.6146) 


Clearance, valve spindle — guide (measured with new valve) 


113 646 


Valve springs mm (in) 


a 
= = 
—— —— 
—— Sn 

Vers. 1 Vers. 2 


z2=s 


Tappets mm (in) 


EROIORO sca tnlbad doo riaeecnacauhests 
PIMONE ccnet st criecccn cat saeeth ce these 
Clearance, adjusting shim—tappet 

tappet—cylinder head 


Adjusting shims mm (in) 
TR EMORING@QH Sit 3 ac lias neta na south wa 4's 


EMMISGOUN chaste ths a tater ass Ourv eee es cnitis 


6 


Sa ee on ee mm _  0.030—0.060 


(in) (0.0012—0.0021) 


Wy eee ee Oe Pe mm 0.15 


(in) (0.0059) 


Exhaust valve 
52 

(2.0488) 
8.000—8.022 
(0.3152—0.3161) 
17.9-18.1 
(0.7053—0.7131) 


0.060—0.090 
(0.0024—0,.0035) 
0.15 

(0.0059) 


The valve guides are available in three oversizes, and are marked 
with grooves. 


Marking Reamer for 
seat 
Standard No groove - 
Oversize 1 1 groove 5161 
2 grooves 5162 
3 3 grooves 5163 


N.B. The force exerted when pressing in valve guides must be 
9000 N. If the force is lower, the position of the guide must be 
reamed up to the nearest oversize, and the guide with the corres- 
ponding dimension pressed in, 


Version 2 used on: 


— B21FLH-Jetronic, later version (introduced on 1983 models) 
— B23F 
— B19ET,B21ET andB 21FT later versions (introduced on 1984 
models) 
All others must have version 1. 


Load 
N (ibf) N (Ibf) 
0 4 0 


280-320 i 280-320 
(63—72) (63-72) 
710-790 702-782 
(160-178) (158-176) 


noi eE PH eee hie aivaieicee 36.975—36.995 (1.4568— 1.4576) 
per Srey iacey Re 30-31 (1.182—1.221) 

Gelea bleu e it wee ues ules mals 0.009-—0.064 (0.0004—0,.0025) 
Pedi here ures aRME Ny ley aint guts 0.030—0.075 (0.001 —0.0029) 


(0.002) 


pon eaiten sitar a dalvrutenirs 32.980—33.0 (1.299—1,300) 


3.30-—4.50 (0.130-—0.177) in intervals of 0.05 


TIMING GEARS 
Camshaft mm (in) 


B1I7A,B19A 
B19 K 
B 19 E 1977-1983 
1984 
B19 ET 
B 21 A 1975—1983 
1984 Switerland 
Scandinavia and 
Australia, 
Others 


intake valve to 


0.7 (0.028) 
0.7 (0.028) 


A/0.414' 
B/0.418 
D/0.441 
H/0.473 
K/0.470 
L/0.386 
M/0.374 int. 
0.414 exh. 
T/0.390 


rPraApory> 


B21E 


0.7 (0.028) 
B21 ET 0.7 (0.028) 
B21 F-5 
B 21 F-8 
B21 F-9 


Bat ET replaced by later type as spare part. 


B23A *BTDC = before top dead centre 
ATOC = after top dead centre 
79-1 
B 23 E 1979-1980 BBDC - 


1981—1982 
1983 Canada 
Others 


SrPAPrPATrPAr]e2n04o0r 


Bearing journal, diameter..............0.00cccccccseseeucuees 
FUREH Bt CLOG RETION S NUONN Saints apis sce shag cere deaircs ee aintaevake, 

Uy Ube Sap rae ee Seas 
PMIBLCIOOIANCG satis chigs ca asks waka sd lila rneeRCegeicdiiccite 


Camshaft bearings mm (in) 
DBO igy OMIM wal P ik 2 skal a pviskrephwmnse cheek on ea Sedeuden 


Bearing journal 
Ciarrnetor, FORE: ysis be v-ni.« seca Sak Ac hs aed dae osse cats 46.975-—47.000 
(1.8508— 1.8518) 
AT RT ee ee ee Oe he 43.025—43.050 
(1.6952—1.6962) 
POOR sis chun) Sk Cawinr ec ERh oe ce obaiee tubs veiwaie ee 1 42.925—42.950 
(1.6912—1.6922) 
ee BS AOD ert ak ere ree On ere eer 


BOOT BIOD 5303. i ai ade bie chs «cas aenrente need ay epee 


Specifications 


Inspection of camshaft adjustment (cold engine 


Adjust the valve 
clearance for 1st 


The intake 
valve must then 
open at? 
13° BTDC 
19° BTDC 
15° BTDC 
28° BTDC 
22.6° BTDC 
10° BTDC 
3° ATDC 
48° BBDC 
7° BTDC 


'1975 (temp. vers.): max. lifting height 0.386 in. and 5° BTDC. The camshaft is 


29.050— 29.070 (1.1445—1.1454) 
0.030—0.071 (0,0012—0,0028) 

0.15 (0.0059) 
0.1—0.4 (0.0344—0,.0158) 


30.000—30.021 (1.1820—1.1828) 


Bearing in cylinder block 
47.020—47.050 
(1.8526—1.8538) 
43.070—43.100 
1.6970—1.6981) 
42.970—43.000 
(1.6930—1.6942) 


0.020-—0.075 (0.0008—0.0030) 
0.20—0,46 (0.0079—0.0181) 


Specifications 


CRANK MECHANISM 
Crankshaft mm (in) 


See heey eee) BARS WRRSE yuo ECU Pa Ere Ren MLE sear OCCITE Sa By 
Crankshaft, axial clearance, Max. ..... 66.666 e ee ce eee ee ene nes 


radial clearance (main bearing) .................655 


Connecting rod bearings, axial clearance ...............-. Ss tod 


radial clearance ............-.6-s040 


Main bearing journals mm (in) 


OVATE Sree Fai. hie iS vacate lea Wee SUE Ul Lortstrahawwos oun 
HODOE TER eee cot Go isicn wiosc'.0'ha ged RANG cotter cee ete 
DOMME; SIANGAA ac camcekistiaaese era tee cet ERA ees Oke: 


UAGOPSIZG Ths. oi coi ce cae'se eh ove te aes whe enlee nen 


SANGOG Se ride pee enc cher caheai sao be vk vine enrivcSahl 


aN 


129 452 
Taper Out-of-round 

Connecting rod, bearing journals mm (in) 
CRITIC ITI cate aloes Se gntoais cle Win cp enc ce 4 oknaia en Spine 
Bey ree a Lar Pe eB ti ie iol eee eee 
DiATIOROT BtONGMIG oy ick ke ccaWies (Uae ba bis ccdiawed aus s 
UIMICOTSIZO Toe Lack edt PU Or vie sa hivcacetltens es 
re te SR I aa bE ick eee ee orneree 
Width dimension ofthe bearing position ..................065. 


Connecting rods mm (in) 


Arial Clearance at crankshaft... .c ccc ci icc ccc cecscceevendios 


Length, 


OOTITE CONUS Aniatescvs tates hidduicisnovesaone vies 


Max. weight difference between connecting rods in the same 


engine 


Flywheel mm (in) 


POUR WT OWO REN as Sacer car cida rakes pede ether bs 


0.05 (0.0020) 

0.25 (0.0098) 

0.028—0.083 (0.0011 —0.0033) 
0.15—0.35 (0.0059—0.0138) 
0.024—0,070 (0.0009—0.0028) 


0.07 (0.0028) 
0.05 (0.0020) 
63.451—63.464 (2.5000—2.5005) 
63.197-—63.210 (2,.4900—2.4905) 
62.943—62.956 (2.4800—2.4805) 


38.960—39.000 (1.5350—1.5366) 
39.061—39.101 (1.5390—1.5406) 
39.163—39.203 (1.5430—1.5446) 


0.05 (0.002) 

0.05 (0.002) 

53.987—54.000 (2.1271—2.1276) 
53.733—53.746 (2.1171—2.1176) 
53.479-—53.492 (2.1071—2.1076) 
29.95-—30.05 (1.1800—1.1840) 


0.15—0.35 (0.0059—0.0138) 
145+0.1 (5.713+0.0039) 


10 grams (0.36 ounces) 


0.05/150 (0.0020/5.91) 
in diameter 


TIGHTENING TORQUES 


The tightening torques apply to oiled bolts and nuts. 
Degreased (cleaned) parts must be oiled before 
assembly, 


» ™ 


Cylinder head, tightening in stages: 


( 6 Citi 0 1a Sl 


Early version 


1 = 60 Nm (43 ft Ibs) 

2 = 110 Nm (80 ft Ibs) 

3 = Warm up. Then allow engine to cool. 

4 = Slacken bolt 1 approx. 30°. Then tighten to 110 Nm 
(80 ft Ibs). 
(The bolt must first be slackened to erisure that the 
rest tension is broken. Otherwise tthe incorrect 
tightening torque is obtained). 

5 = Tighten all other bolts in sequence, according to 
point 4. 


»” 


Specifications 


COO EEE 


Late version 134 266 
1 = 20 Nm (15 ft Ibs) 


2 = 60 Nm (43 ft Ibs) 
3 = Angle-tighten 90°. 


Bolts should be replaced if center section shows signs of 


stretching. Do not re-use bolts more than 5 times. If in doubt, 
fit new bolts 


315-9 

° +?) : oO °o °o 

: °o Oo .62OC°*# ° 
8 


1 


116 326 


Tightening sequence for cylinder head screws 


Main DemHNG Foeoccese bale cae eS) fase Samal eniomenieay 
Crankshaft bearing, old bolts. ..... 2.0... cee cece eee ee 

ROWRONS F235 .625..< 5 cFalenn tawxdkaperees 
Flywheel (usenew bolts) .............66 . 6 cee eee ec ees 
Spark plug (must not be oiled) ....... 2.0... ee eee 
GORIOATEGIONM Ee A sieve § 6 ni ciebiod xs) sctor eine cas elogesen 
WAROTIVAMOIATS SETLOGOS. 65.55 55s.) 8 os ssca sige new maces tine 
CAGTATCCOVON si0'ds 64-000 89.06 cic. ds0.ccnenee Awe tere 


Nm ft Ibs 

tea rsinia 110 80 
Moss kei 63 45 
ae 70 50 
Sane 70 50 
re 20-30 14-22 
TN 50 36 

tt otws 50 36 

ry ee 20 14 
need 165 120 


Group 22 Lubricating system 


General 


Oil capacity,’ excl. oil filter... 2... 6.6.26. eee eee eee ee 
TEED FHS 4 pic Soot al ne. c:69 oa eee ae evel 


» ‘Turbo: Add 0.6 | (0.7 US qts) if oil cooler is completely drained. 


Oil pressure at 33 r/s (2000 rpm), with hot engine and new oil filter 


eons 3.35 litres (3.5 US qts) 
bute 3.85 litres (4.1 US qts) 
ey 1.0 litre (1.0 US qts) 


0.25—0.60 MPa 
(35-85 psi) 


I ES en 


Specifications 


Oil quality 
USA, Canada and Japan 


Oil quality 
PACCOTCN Ts COAT civn eels Hate sielele wnane vied ee femlse SF* 


*Oils with designations SF/CC and SF/CD fulfil this require- 
ment. 
Supplementary engine oil additives are not recommended 
because of potential damage to engine. 


Viscosity (stable ambient temperatures) 


Other markets 


Oil quality 
According to API-1983 .............. . min SE* 
(OG Ate sis Sis satan Vega oleh So et SF** 


*Oils with designations SE, SF, SE/CC, SF/CC and SF/CD 
fulfil this requirement. Note that SE/CD oils must not be 


used. 
**Oils with designations SF/CC and SF/CD fulfil this re- 


quirement. 


Supplementary engine oil additives are not recommended 
because of potential damage to engine. 


Viscosity (stable ambient temperatures) 


USA, Canada & Japan SAE 15W/40 oils are recommended for use in extreme driving conditions which 
involve high oil consumption e.g. mountain driving with frequent deceleration or fast highway driving. 
However, do not use 15W/40 oils at very low temperatures; see chart. 


Lubricating oil pump mm (in) 


RxI6 CIGAEANOD JOE aire eens Laie rhe at neath opie alee 


Radial clearance (excl. bearing clearance)........... 


Backlash (excl. bering clearance) ...........-..-....4. 
Bearing clearance, drive shaft... 2... 0... - ee eens 
MUMS SHGSG 5: thetarar pace vices cs \otatouiece « 


Relief valve spring length under different loads: 


129 453 


10 


orenewe 


sae nee 0.02—0,12 mm (0.0008—0.0047) 
ieiesthiite 0.02—0.09 mm (0.0008—0,0035) 
0.15—0.35 mm (0.0059—0.0138) 


(0.0013—0.0028) 
(0.0006—0.0017) 


0.032—0.070 mm 
0.014—0.043 mm 


Length mm (in) Load N (Ibf) 

39.2 (1.54) 0 

26,25 (1.03) 46—54 (10.35—12.15) 
21.0 (0.83) 62—78 (13.95—17.55) 


Special tools 


Special tools 


Description—application 


1426-6 | Mandrel: installation of pilot bearing in crankshaft 
1801-3 | Standard shank: used together with 5276 
2484-7 | Centering mandrel: clutch, gearbox M45/M 46, early version 


2520-8 | Stand: used together with fixture 5023 


2810-3 | Lifting eye: lifting engine out and in. Used together with lifting stirrup 5035 
: 2903-6 | Key: removal of oil filter 


4090-0 | Extractor: pilot bearing in crankshaft 
5006-5 | Lifting stirrup: replacing engine mounts, used together with 5115, 5033 (2), and possibly 5871 
5021-4 | Pressing tool: removal/installation of camshaft 


Continued on page 12 
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Special tools 


Description—application 


Pressing tool: valve adjustment 
Fixture: for engine. Used together with 2520 
Sleeve: installation of front crankshaft seal 


Sleeve: installation of camshaft and transmission shaft seal 
Pliers: removal of adjustment shims, valve adjustment 
Mandrel: pressing in valve guide, intake 


Mandrel: pressing in valve guide, exhaust 
Mandrel: installation of valve seat, intake 
Support: 2 x, used together with 5006, 5115 and possibly 5871 


Dolly: used when installing pulley/drive belt, crankshaft, intermediate shaft, camshaft 
Lifting stirrup: lifting engine out and in. Used together with lifting eye 2810 
Centering mandrel: clutch (gearbox, late version) 


Tooth sector: blocking of flywheel 
Lifting hook: used together with 5006, 5033 (2) and possibly 5871 
Reamer kit: contains 5161, 5162, 5163, 5164 (early version), alternatively 5224 (late version) 


Reamer: seat, valve guide, OD1 
Reamer: seat, valve guide, OD2 
Reamer: seat, valve guide, OD3 


5034-7 
5035-4 
5111-3 


5112-1 
5115-4 
5160-0 


5161-8 
5162-6 
5163-4 


5218-6 
5219-4 
5220-2 


5222-8 
5224-4 
5270-7 


5276-4 
5871-2 


Mandrel: forcing out valve guide 
Press tool: removal/installation of valve stem seal 
Mandrel: installation of valve seat, exhaust 


Gauge: checking length of valve stem 
Reamer: inside valve guide (replaces 5164) 
Oil pressure gauge: measuring of engine oil pressure 


Pressing tool: installation of rear crankshaft seal, used together with 1801 
Lifting bar: replacing engine mounts, engine without cylinder head. Used with 5006 and 5033 (2) 


; Special tools 


% t- j " 
mR  \e D 
— 3 . ° ’ 4 
| » 2 we) nese 


5160, 5161, 5162, 5163 5218 5219 


5270 527'6 5871 


Group 20 General 


Contents 


Group 20 General 


Connection of vacuum hoses 


EGR on—off 


EGR stepless 


Evaporation system 
A, E and F engines 


A engines 
E and F engines 


Idling compensation 


Pulses Als PUAN Ha... Fis siay 5:55 ies MMO TA See yA ATA. Es aE eG 7 


1978-79 


A engines 


PRC Ne cones ates: 5, 69 o TAIK Staats oiplacak Sed SEMIS eae 


wisn se TOPE COE EEE Ce ER ICE ASCE OCR RY OR: 


ET engines 


POA mF EID 75 sipcusn ns /0.5,5 aiaibspstoaiisie.s lk Vore le sl0G 4g dre scare he Ela 


A engines 


FOBT Beside an M MDNR D+ > a)ssikaieebielere’d's 


E, F engines 


1976-77 Japan, 1976 USA California early version. .. 
1976—77 USA California late version, USAFed ..... 
VOTE BA areata cea tie hues so os a ta Dt dele 


The diagrams shows how the hoses should be connected, but they 
do not show the exact routing of the hoses. 


Page 
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Group 20 General 
Connection of vacuum hoses 


Exhaust gas recirculation (EGR) of the on—off type 
} “~ A engines 1978-81 


Market Model Type 

Canada 1978-80 automatic 

Canada 1981 manual 

Australia 1979-80 automatic 

Australia 1981 manual 
} ‘ Scandinavia 1981 manual 


1 Thermostat vaive 


2 EGR valve 

>” 

| Distributor 
Evaporation system 
sy 
| ® 
: 
A engines 1982— 

) a) E-marked nipple 
Market Model Type 

; a) Canada 1982- manual 
Australia 1982— manual 
Scandinavia 1982-— manual 
Switzerland 1983-— manual 


1 Thermostat valve 
2 EGR valve 


)) 


1 as 


) 138 570 


ei system 


Group 20 General 
Connection of vacuum hoses 


E/F engines 1976-78 


Market Model 
USA Federal 1976 
Canada 1976-78 


1 Thermostat valve 
2 EGR valve 


Evaporation system 


Distributor 


138 573 


E engines 1981— 


Market Model 
Canada 1981-83 
Scandinavia, 


Distributor 


’ Australia 1981-— 
Switzerland 1984 — 
1 Thermostat valve 
w 2 EGR valve 


Evaporation system 
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Type 


B21F automatic 
B21F automatic 


Type 
B23E manual 


B23E manual / 
B23E manual ( 


ET engines 1984-1985 


Group 20 General 
Connection of vacuum hoses 


Market Model 
Scandinavia, 
Switzerland 1984—1985 


1 Thermostat valve 
2 EGR valve 


Group 20 General 
Connection of vacuum hoses 


Exhaust gas recirculation (EGR), stepless type 


A engines 1981— 


Delay valve 


E- ked nipple (1982-84 
for marked nipple ( ) 


Market Model 
Canada 1981-84 
Scandinavia 1981-84 
Shutoff valve Australia 1981-84 
pursair system Switzerland 1983-84 


1 Thermostat valve 
2 EGR valve 
3 Vacuum booster 


Evaporation i 
| 


system he Wh zt 


Market Model 
Japan 1976-77 
USA, Calif. 1976 


1 Thermostat valve 
2 EGR valve 

3 Vacuum booster 
4 Solenoid valve 


a 


vaporation system 
Distributor 


138 580 


Type 


automatic 
automatic 
automatic 
automatic 


Type 


early version 


p> 


Eveporsii 


system 


Distributor 


Distributor 


Evaporation 
system 


Group 20 General 


Connection of vacuum hoses 


F engines 1976-77, version 2 


Market Model Type 
USA, California 1976 late version 
USA Federal 1977 


1 Thermostat valve 
2 EGR valve 
3 Vacuum booster 


138 560 


Market Model Type 
USA Federal 1978-79 B21F 


Canada 1981-83 B23E automatic 
—_ =| Australia, 

Scandinavia 1981-84 B23E automatic 

Switzerland 1983-84 B23E automatic 


1 Thermostat valve 
2 EGR valve 
3 Vacuum booster 


138 566 


19 


Group 20 General 
Connection of vacuum hoses 


Evaporation system 


Connection of carbon filter and EGR valve 1975-1977 
E/F engines c F 


Eo ae 


A engines 


From 
fuel tank 


Delay valve, only provided 
on certain variants | 


a ae 
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Group 20 General 
Connection of vacuum hoses 


Connection of carbon filter and EGR valve 1978-79 
E/F engines 


pi” 


Delay valve, only provided 
on certain variants 


ol 
: T-piece. Only cars with EGR 


A engines 


From fuel tank 


i 


138 579 


Delay valve, only provided 
on certain variants 


Group 20 General 
Connection of vacuum hoses 


Connection of carbon filter and EGR valve 
A engines 1980-81 


138 662 
To thermostat valve. Only cars with EG 


A engines 1982-84 


With on—off type EGR 


From fuel tank 


>o 


= E-marked a | 4 
ie | 


Delay valve, only provided 
on certain variants ~ 


J 


138 561 


With stepless type EGR meat 


valve 


A 


-marked nipple 


Vacuum booster — 
en A 
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Group 20 General 
Connection of vacuum hoses 


Connection of carbon filter and EGR valve 
| E/F engines 1980—84 


~ B21F-5 and 


E engines without EGR 


Delay valve, only provided 
on certain variants 


— 


fuel tank 


Group 20 General 
Connection of vacuum hoses 


Idling compensation 


A engines 1979— 


(Does not apply to Sweden, Australia, Canada B21A 1982-, t q 
Switzerland 1983—) 


1 Solenoid vaive 


2 EGR valve 
135 169 


B21A Sweden, Australia, Canada 1982— 
Switzerland 1983— 


135 171 135 170 : 


With manual gearbox 


E engines 1979— 
B21F 1979-81 


135 173 


135 201 
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Group 20 General 
Connection of vacuum hoses 


Shutoff valve, Pulsair system 


Thermostat valve 


wv 


Ba, Cars with automatic gearbox and EGR. 
\ 138 575 


Diverter valve, air pump 


E/F engines A engines 


Group 21 Engine 


Contents 
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Group 21 Engine with suspension 


Work on engine in car Working 
operations 
COM DTESBIONTOET: 5 6 ee sossesis este dix de lk metas c an ape A 1-2 
Val vm @pustinie@nt oo56i.cc 2 5 ccna yaces.3 sete «gene «uae B 1-12 
CVIINGOF ROSE; TEMOVEl 5 ois cined cemok o's leauidaapoerctge C 1-9 
GHORISAITULNG © asi 35 oasis Hecesimata ta pie ooniie oe C 10-15 
cleaning—inspection ...........6.0000ees C 16-44 
TROUGG ONY cars Ailes Ore + haCisee ante « C 45-56 
el a RE eet i in m9 C 57-69 
PIStON TINGS; TOPIRCOITIONE oi 5 ih cie eeaarey ethic Savane cuia'ein e's D 1-27 
Drive Delt, raplacermente<....'55:. 54 leek sss aeeeve cwewnes E 1-13 
Camshaft, removal ........... Regie a arate tino aid v aiee! le inera:s F 1-9 
AJSRMICMRI een Cte co nea se ne cyscehceerell: F 10-18 
Pilot bearing, replacement ................. Tee G1-5 
Flywheel ring gear (flywheel removed) .................. H 1-5 
Replacement of front seals for camshaft, transmission 
REMI DEOTMATOES, inl vc ravine cab nkowscaliine Sewialestesioned 11-23 
Replacement of rear crankshaft seal (gearbox removed)... J1-8 
OM SUM Br PRMD MMi ee cease sd. os erro save ba also malate elaine K 1-10 
ITASTAN BtOR es neajure vivters « si sey dusters vw pieinneta eles K 11-18 
BAIS OUR Fae 55 5 cio) goes ares iss alo ae’ Bae orate wvahgcaye L1i-3 


Engine replacement 


Lifiting engineoutandin .......... 6... ccc cence eee e eens M 1-5 

Work after liftinginengine .... 0.6.0... .ccseeeesnweueeen M 6-14 
Removal of parts from engine body... ...............6085 M 15-16 
Installation of partsin engine body ..............-.....-. M 17-21 
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Group 21 Engine 
Compression test 


A. Compression Test 


Al 


Safety measure 


Disconnect electric cable from connection 1 on ignition 
coil. 


IMPORTANT! 
On cars with LH-jetronic injection systems, connection 1 
must be unscrewed from ignition coil. If ignition system is 
not disconnected, ignition voltage sparkover may result, 
which can cause damage to ignition system control unit or 
to Hall integrated circuit in distributor. 


A2 


Measure compression (hot engine and full 
throttle) 


Normal value ............ 0.9—1.1 MPa (128—156 psi). 


N.B. Applies to hot engine, fully open throttle, and 
cranking starter motor, 4.2—5.0 r/s (250—300 rpm). 


Spark plug tightening torque 20—30 Nm (15—20 ft Ibs) 
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Group 21 Engine 


Valve adjustment 


B. Valve Adjustment 


Special tool: 5022, 5026 


\ \ \ 118 668 
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BI 
Remove valve cover 


B2 


Set camshaft to top dead centre — ignition for 
cyl. 1 


Cams for cyl. 1 must point obliquely upwards, and pul- 
ley ignition mark must be at 0°. 


N.B.: Always rotate crankshaft with centre screw. 


B3 
Measure and note down valve clearance for cyl. 1 


Clearance when checking: 


Coldengine:.......... 0.30—0.40 mm (0.012—0.016 in) 
Hotengine:........,... 0.35—0.45 mm (0.014—0.018 in) 
Clearance when adjusting: 

Coldengine:.......... 0.35—0.40 mm (0.014—0.016in) 
Hotengine: .........55 0.40—0.45 mm (0.016—0.018 in) 


Same clearance for intake and exhaust valves. 


Group 21 Engine 
Valve adjustment 


If clearance is incorrect B4 
Remove adjustment washer 
Rotate tappets so that the groove is completely to side. 


Force down tappets with pressing tool 5022. Remove 
washer with pliers 5026. 


BS 
Select adjustment washer of correct thickness 


Washers are available in thicknesses of 3.30—4.50 mm 
(0.13—0,18 in) at increments of 0.05 mm (0.002 in). Only 
use new washers. 


Measure thickness of old washer using a micrometer. 


Example: 

Correctcloarance: - oo. kicascsese 0.40 mm (0.016in) 

Measured clearance ..........-.... 0.25mm (0.010 in) 

ISP OROG 5% 28050 totes s Sah eels 0.15 mm (0.006 in) 

Measured thickness on existing 

WREDGTiiias cw abe cies Oa seals os 3.80 mm (0.150 in) 

Differenceinclearance............. 0.15 mm (0.006 in) 

Correct thickness of new 

MV RSTRON i ivioras 6 5:ajdrs Gat PUP eters laine: srahayhr ase 3.65 mm (0.144 in) 
B6 


Oil and install new washer 
Turn washer with marking pointing downwards. 


B7 
Remove pressing tool 5022 
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Group 21 Engine 
Valve adjustment 
B8 


Check and if necessary adjust valve clearance of 
remaining cylinders, in order 3, 4, 2 


B9 
Turn engine over a few times with starter motor 
Then check clearance again. Adjust if necessary. 


130 3:78 


B10 


U 


Install valve cover, with gasket 
Use new gasket. 


Check that crescent-shaped rubber seal on rear edge of 
cylinder head is in position and is not damaged. 


Turbo engines must be provided with a harder gasket 
than all other versions. 


The gaskets must be of different colours and marked 
with part number. 


Gasket colour Part no. 


WEIRY a is.¢0 Mea cies Nievenls Light beige 1326640-8 
CRRBEE sig oc cisnadeadae Blue 463999-3 o q 
B11 


Connect hoses and ignition cables 
Install parts, as applicable. 


B12 


Check/adjust: 
— ignition 
— CO content 
— idling. 
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Group 21 Engine 
Cylinder head, removal 


C. Cylinder head, removal 


C1 
Disconnect battery ground lead 


C2 
Drain coolant 


Unscrew nipple on right-hand side of engine. Connect a 
hose to nipple to prevent spillage. 


C3 
Remove: 
— fan cover 
— all drive belts from crankshaft pulley 
— gear case. 

C4 
Set engine 


Rotate crankshaft clockwise, using centre screw. Set 
camshaft so that marking on pulley is opposite marking 
on valve cover. 


3 es) ee 131 208 
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Group 21 Engine 
Cylinder head, removal 


, a 
© © © © © 


© © © © © 
3——7——_9——_ 5-1 


130 10:2 
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C5 
Slacken drive belt 


@ Unscrew nut on belt tensioner 

e Pull out belt so that belt tensioner spring is com- 
pressed 

@ Tighten nut. 


C6 
Lift off drive belt 
Lift off belt from camshaft pulley. 
Leave belt in engine compartment. 


Important! Do not rotate crankshaft or camshaft when 
drive belt has been removed as pistons may strike valves. 


C7 
Remove cylinder head and intake manifold 
AandKenginessee .............0ccesee eee eeees p.33 
EandF(Cl)enginessee ............-.....5-05- p. 34 
ST BH EK ANGINGS CAG ae ca iwensaaaees henrcins <5 p.34 
F engines with LH-Jetronic fuel systems see...... p.35 

c8 


Remove cylinder head 
Loosen screws in order shown in diagram. 


IMPORTANT! 


The cylinder head is manufactured from aluminum. To avoid 
damage place it on wooden blocks. 


cg 
Clean gasket surfaces 


On cylinder head and cylinder block. Use steel putty 
knife for cylinder block. Use wood putty knife for cylin- 
der head. 


Group 21 Engine 


Cylinder head, removal 


A engines 


138 745 
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Group 21 Engine 


Cylinder head, removal 


E and F engines 


” f in 


, 138 747 


ET and FT engines 


138 749 


34 


F engines with LH-Jetronic fuel systems 


Group 21 Engine 
Cylinder head, removal 


Group 21 Engine 
Cylinder head, dismantling 


Cylinder head, dismantling 


Specia! tools: 5021, 5034, 5219 
Do not place cylinder head on screws, tools etc, as gasket surface may be damaged. 


C10 
Uncover cylinder head wf 
Remove: 4 


— intake manifold 
— belt tensioner. First loosen the spring with a 3 mm 
drill 
— lifting eye, thermostat housing and thermostat. 


C11 
Remove camshaft pulley m 
Use dolly 5034. 


C12 
Remove camshaft | 
Remove centre cap. 
Install tensioning tool 5021, and loosen camshaft. Mm 4 
Remove remaining 4 caps. 
Remove tensioning tool, camshaft and camshaft seals. 


C13 
Remove: 


— tappets and adjustment washers 
— rubber rings from valve stems. 


N.B. Place tappets in order, so that they can be reinstalled in 
their original locations. 


130 13) 


Group 21 Engine 


Cylinder head, dismantling 


C14 
“~ Remove: 
P — valve locks 
— upper valve washers 
— valve springs 
— lower spring washers 
— valves 
Do not interchange parts. 
. 
> 130 132 
Pia 
C15 
Remove valve stem seals from intake valve 
guides 
} be | Use too! 5219. 
: 
pi* 
: 
37 


Group 21 Engine 
Cylinder head, cleaning/inspection 


Cylinder head, cleaning/inspection 


C16 
Clean cylinder head and gasket face 


C17 
7] Check cylinder head for distortion 
Use a steel ruler and feeler gauge. 


Distortion must not exceed 0.5 mm (0.02 in) longitudi- 
nally and 0.25 mm (0.01 in) across cylinder head. Other- 
wise, the surface will have to be milled. 


Important: If distortion is greater than 1.0 mm (0.04 in) 


longitudinally, or 0.5 mm (0.02 in) corsswise, cylinder head 
| must be replaced. 


Cylinder head height, new........ 146.1 mm (5.7563 in) 
min (after machining).......... 145.6 mm (5.7366 in) 


119 652 


C18 
Clean/inspect valves and valve seats 
Clean valve seats with a cutter. 


Remove carbon from combustion chambers and 
valves. 


If valve seats are fractured or show signs of excessive 
wear they must be replaced. 


Clean and check spark plug threads for damage. 


130 133 


Turbocharged engines have sodium-filled exhaust valves. 
Scrapped valves must not be mixed with ordinary scrap 


iron before first removing the sodium. 
See instructions on next page. 


137 549 


Group 21 Engine 


Cylinder head, cleaning, inspection 


9 4mm 


131 445 


19 aH4 


2. Drilla hole (4.0 mm) inthe valve stem, or cutthe stem 


approximately 25 mm 


. Throw the valve into a bucket of water. A powerful 
reaction of an explosive nature will occur and you 


are advised to stand at 


et. The reaction lasts 1-2 minutes and afterwards 
the valve can be mixed with ordinary scrap metal. 


enor 


C19 


Scrapping sodium-filled exhaust valves 


Caution: Sodium in contact with water is explosive. Conse- 
quently when drilling, cutting or performing any form of 


work which involves separating sodium, ensure the 
sodium does not come in contact with water. 


1. Drill a hole (4.0 mm) in the valve crown as illustrated, 


from the end. 


least 3 meters from the buck- 


C20 


Check valve guides for wear 
Check wear with a dial indicator mounted on a magnetic 


stand. 


Use new valves and press valves up 1—2 mm with 


finger. 


Clearance, with new 
valve and new 
Guides cs siaas'ky mm 


Max. clearance 
measured with new 
valve and old 

guide: ..cs.n2: mm 


Inlet Exhaust 


0.030—0.060 0.060-—0.090 
0.0012—0.0024 0.0024—0.0035 


0.15 0.15 
0.0059 0.0059 


118 658 


Replacing valve guides 


Operations C21—25 


C21 


Press valve guide out 


Heat cylinder head to 


100+10°C (212°+18°F). 


Drive guide out with drift 5218. 
Check that guide has not damaged bore during re- 


moval. 


If so, valve guide bore must be reamed to oversize. 
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Group 21 Engine 


Cylinder head, cleaning, inspection 


C22 
Identification of valve guides 


Valve guides are marked with grooves to indicate over- 
size. Use new guide of same number of grooves as 
previous guide. 


No.of grooves Size 

0 Standard 
1 Oversize 1 
2 Oversize 2 
3 Oversize 3 


C23 
Press in new valve guide 
Cylinder head should be at room temperature 


Use drift 5027 for inlet valves and 5028 for exhaust 
valves. 


Press guide until drift contacts cylinder head to give 
valve correct protrusion. 


Important: Force used for pressing valve quide into position 
must be at least 9000 N (2 016 Ibf). If this force is not reached 
the guide must be removed again and valve seat reamed to 
next oversize and appropriate guide installed. 


C24 
Reamer part number 
Oversize Reamer 
1 5161 
2 5162 
3 5163 
C25 


Clean valve guide 
Use reamer 5224 or 5164. 


Valve and seat must be ground in after replacing valve 
guide. 


or 


113 941 


Group 271 Engine 
Cylinder head, cleaning/inspection 


Valve seat, replacement 
Operations C26—37 


Important: Valve guides should always be replaced before 
replacing valve seats. See C21—25. 


C26 
Cut two notches in ring of old valve seat 


This makes it easier to remove seat. Grind an additional 
notch for chisel taking care not to damage cylinder 
head. 


C27 
Split valve seat 
Split seat with a chisel. 
Be careful not to damage cylinder head. 

C28 
Tap out valve seat 
Use a long drift as illustrated. 

C29 
Check valve seat recess 
If damaged, ream recess to nearest oversize. 

C30. 


Measure diameter 


Use an inside micrometer. 
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Group 21 Engine 


Cylinder head, cleaning, inspection 


D+0.17mm 


113 945 
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C31 
Measuring new valve seat 


Size of new valve seat is not marked but must be mea- 
sured. Two oversizes are available. 


Valve seat insert should be 0.17 mm (0.0067 in) larger 
than recess in cylinder head. 


C32 
If less than 0.17 mm (0.0067 in): 


Recut valve seat to oversize. Use a valve cutter e.g. Mira 
P/N 998 6045-5 and follow manufacturers instructions. 


Valve seat diameter Inlet Exhaust 
Standards. dn$ ia ocae az, 40a mm 46.00 38.00 

in 1.8124 1.4972 
Oversigt td). cscs cSwoast ibis mm 46.25 38.25 

in 1.8223 1.5071 
Oipereige 2 ioral tie eleva a ='s « mm 46.50 38.50 


in 1.8321 1.5169 


C33 
Heat cylinder head 
Heat to 100 ° C (212°F), 

C34 
Install new seat insert on drift 
Drift 5029 = inlet valves 
Drift 5220 = exhaust valves. 

C35 


Cool seat insert to —70°C (—94°F) 
Use carbon dioxide. 
Wear protective gloves for safety. 


Group 21 Engine 
Cylinder head, cleaning, inspection 


C36 
Tap valve seat insert into cylinder head 


This operation must be carried out very quickly, within 
3—4 seconds to avoid temperature loss. 


C37 


Check seat fit 
If seat is not secure, oversize seat must be used. 


After replacing valve seat, seat must be ground and valves 
Me ground-in, 
950 


Grinding-in valves and valve seats 
Operations C38—40 


C38 
Machine valves to specified angle 
Same angle for inlet and exhaust valves. 


Important: 
Exhaust valves in turbo engines are stellite coated and 


must not be machined. They can only be ground-in with 
lapping paste against valve seat. If stellite coating is re- 
moved valves will lose heat resistance. 


Stellite 


C39 
Mill or grind valve seats 
Same angle for inlet and exhaust valves. 


Valve diameter 
inlet... ctanaetas eas 1.3—1.9 mm (0.0512—0.0749) 


Exheustiivecsciceas 1.7—2.3 mm (0.0670—0.0906) 
C40 

Check valve fit 

Grind-in valves if necessary with lapping paste. 


119 661 


Inlet Exhaust 


Group 21 Engine 


Cylinder head, cleaning, inspection 


137 B19 


C41 
Check tappets for damage, scoring etc 


C42 
Test vaive springs in a spring tester 
Two different types are in use. 


Type 2 springs are used on 


— B23F 
— B19ET, B21ET and B21FT late types (introduced 
from 1984 models) 


Type 2 springs can also be used on B21F LH-Jetronic i‘ 4 
early types and B 19ET, B21 ET and B21FT early types. 


Type 1 springs are used on all other engine types. 


important: Do not interchange different types of adjusting 
shims and springs in same engine. 


Length Load 
N (Ibf) mm N (Ibf) 
0 0 


45.5 
(1.793) 

280-320 38.0 280-320 m | 4 

(63-72) (1.497) (63-72) 

710-790 27.5 702-782 

(160-178) | (1.084) (158-176) 


C43 mm J 


Check camshaft end float 


Place camshaft in cylinder head. 

Fit rear bearing cap. 

Slide camshaft to and fro and measure end float. o q 
End float = 0.1-0.4 mm (0.004-0.0158 in) 
If end float is too large, replace rear bearing cap. 


Check belt tensioner { 


Check roller for excessive wear. 
Running face of roller must not be damaged. If surface 
is grooved both roller and belt must be replaced. 


Group 21 Engine 
Cylinder head, assembly 


Cylinder head, assembly 


Special tools: 5021, 5025, 5034, 5219, 5222 
Location of senders/contacts on cylinder head and block C45 


All senders/contacts are located on the left-hand side of 
the cylinder head and block. 


F engines USA 1981—1985 


Make sure that the connectors for the start injector, CIS 
system temperature sender and LH-Jetronic temperature 
sender are correctly connected. 


The connectors look alike and can easily be interchanged. 


Temperature | Thermal contact,| Knock sensor 


B17,19,21,23A 
1975-1984 


B 19, 21, 23 E 
1975-1984 


B 19, 21 E-Turbo 
1981-1984 


B 21 F-5") 
1976-1984 
1981 USA 


B 21 F-Turbo 
1981 
1982-1985 


B21F LH~etronic 
1982 


B23 F LH-Jetronic 
1983—1984 


"1B 21 F-5 = Cl system and Bosch ignition system 

2)B 21 F-9 = Cl system and Chrysler ignition system 

* Only certain year models and markets 

” Only California 

5} Only B 21 ET Scandinavia and Switzerland 1984—1985 


Group 21 Engine 


Cylinder head, assembly 


Protective 


46 


Min 3.55 mm 


131 205 


Early type 


135 079 


C46 
Check valve stem position in relation to camshaft 


This measurement should be carried out to ensure that 
there is sufficient space for valve adjustment. 


Place valves in cylinder head. 

Remove measuring rings for D20/D24 (largest ring) 
from gauge 5222 and place gauge in cylinder head. 
Slide measuring ring for B 17—B 23 over valve and press 
valve against seat with a finger. 


Ring must not touch valve. If valve touches ring the 
stem must be ground down. 


Max grinding = 0.5 mm (0.02 in) 


Min 3.5 mm (0.138 in) between valve cotter and end of 
valve stem. 


C47 
Install new valve stem seals 
Seals are required on inlet valves only. 
Use only late type seals. 


Always use the protective sleeve supplied with new 
parts. 


To install seal: 
Oil and place valve in position. 
Place protective sleeve on valve stem. 


Fit seal using tool 5219. The tool should abut seal 
flange. 


Remove protective sleeve, 


Group 21 Engine 
Cylinder head, assembly 


C48 
Install: 


— lower spring seat (1) 
— spring (2) 

— upper spring seat (3) 
— valve cotter (4) 

— rubber seal (5) 


Important: 
Two different types of springs and seats are in use, see C42. 


| 

: 

™ C49 
Lubricate and install tappets and adjusting shims 

Place in same position as found. 


C50 
Install: 


— belt tensioner 

— thermostat + O-ring, thermostat housing and lifting 
eyelet 

— half-moon shaped rubber seal at rear of cylinder 
head, 


C51 


Lubricate: 


— bearing shells 
— cams 
— tappets and adjusting shims. 
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Group 21 Engine 


Cylinder head, assembly 


130 143 


C52 
Install camshaft and caps 


Place camshaft and rear bearing cap on cylinder head. 
Guide pin (arrowed) for pulley should face up. 


Press camshaft into cyliner head with press tool 5021. 
(Use rear bearing cap as guide). 


Do not tighten nuts on rear bearing cap fully at this 
stage. 


Smear front bearing cap sealing face with sealer P/N 
1161 027-6, 


Lubricate and fit remaining bearing caps. Do not tighten 
nuts fully at this stage. 


Remove press tool 5021. 
Lubricate and fit centre bearing cap. 
Torque bearing cap nuts to 20 Nm (14 ft.ibs). 


C53 
Install front oil seal 
Use sleeve 5025. 


Grease oil seal and shaft. Check that edges of seal are 
not damaged. 


C54 
Install guide plates and pulley 
Turn plates so that edges point away from pulley. 
Torque to 50 Nm (36 ft.ibs). Use counterhold 5034. 


C55 
Valve adjustment 
SOEODSLATIONB ictus» cleubads fasiealibwcnasecs B1—12 
PAGO tire sce danni stot eo aan ole wne is Bathe eRe 28 
C56 


Install intake manifold 


<— > 


Group 21 Engine 
Assembly 


Assembling, engine 


@” 
Special tools: 2810, 5035 


~ 
a Early type Late type 


LLEMTAE 
Weeeet 


Bs ) 157 541 


' es 
.@) .°] .°) oO 


o 0 2 o 1°] 
o » =s—4—2—6—10 


116 326 


C57 
Check position of crankshaft and camshaft 


Check that: 
— No. 1 piston at T.D.C. 
— camshaft is at T.D.C. firing for No. 1 cylinder 


C58 
Place gasket and cylinder head in position 
Check that water pump O-ring sits correctly in groove. 


IMPORTANT! Do not rotate camshaft or crankshaft as pis- 
tons may strike valves. 


C59 
Torque cylinder head bolts 
Two types of bolts are in use. 
Do not interchange different types. 


Late type bolts: 
Bolts should be replaced if center section shows signs of 


extension. Do not re-use bolts more than 5 times. If in 
doubt, fit new bolts. 


Oil bolts. 


Place bolts in cylinder head and tighten each bolt in 
sequence according to following stages. 


Early-type Late-type 
1= 60 Nm (43 ft.lbs) = 20 Nm (14 ft.lbs) 
2 = 110 Nm (80 ft.ibs) 2 = 60 Nm (43 ft.|bs) 


Note: Retorque early type J 3 = Angle-tighten 90° 
type bolts, see C9 page 54 
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Group 21 Engine 
Assembly 


50 


C60 
Install timing gear belt 


Important: Do not turn crankshaft or camshaft as pistons 
can strike valves and cause damage. 


® Check that camshaft, intermediate shaft and crank- 
shaft are aligned as shown adjacent. 

® Place belt around crankshaft and intermediate shaft 
pulleys so that two lines on belt align with timing 
mark on crankshaft. 

Stretch belt and place over camshaft and belt ten- 
sioner. 

© Check position of belt. Recheck position of pulleys. 


C61 
Tighten timing gear belts 
Slacken belt tensioner nut. Spring will now tension belt. 
Retighten nut. 


C62 
Install: 


— timing gear case 

— fan belts. It should be possible to depress belt 5—10 
mm in centre of a run 

— fan shroud, 


C63 
Valve adjustment 
(as applicable) 
SOS COTA G0 cite Ss ies tac aed bys ene B1-—12 
PEG sora He ntnc voles cle wantin ek oGhehdaeias cose aes 28 


Group 21 Engine 


Cylinder head, installing 


C64 
install rubber seal on rear edge of cylinder head 


C65 
Install gasket 


Check that half moon-shaped seal at rear of cylinder 
head is in position, 


‘ Use a new gasket. 
Turbo engines require a harder type of gasket. Part 
i number and colour of gasket are shown below. 
Colour P/N 
PRRPIIO elsiSsy shes s-aakeaece clear Light beige 1326640-8 
J ™ Other models ,........... Blue 463999-3 
C66 
Install: 
— valve cover 


» au) — ground cable 


— electrical connection contact for timing advance 
— nuts for valve cover, and tighten securely 


C67 
Install all other parts to cylinder head and intake 
manifold 

A engines see below 
ONTOS BOO < Fit ic ee cihaanicgecdes ces Free page 52 
E andF engines see Se ee tne ela page 52 
» ETandFTenginessee ...................... page 53 
J | F engines with LH-Jetronic fuel systemssee... page 53 


A engines 


138 744 
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Group 21 Engine 
Cylinder head, installing 


TTI} 


K engines 


IE and F engines 


m™ 4 


52 
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Group 21 Engine 


Cylinder head, installing 


ET and FT engines 
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Group 21 Engines 
Cylinder head, installing 


C68 
Warm up engine 


® Check/adjust ignition, idle speed and CO content. 
® Check cooling system, and top up coolant if neces- Cr 
sary. ‘ 
© Adjust drive belt tension. Remove rubber plug in 
gear case. 
Slacken belt tensioner nut. Spring now extends belt. 
Retighten nut. 


C69 
Fit rubber plug 
After 1000 km (600 miles): 


® Check/adjust new timing gear belts. 
e if new parts have been fitted to valve assembly, 
recheck valve clearance. ~ ( 


Retorquing cylinder head bolts 
Applies only to early type bolts ~~ : 
1. Warm-up engine. Leave to cool for 30 minutes. 
2. Slacken bolt 1 approx. 30°. 
Retorque to 110 Nm (80 ft Ibs). 
3. Repeat for remaining bolts in sequence shown in 
illustration. 


MATH EMOATG 
0 


137 542 
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Group 21 Engine 
Piston rings, replacement 


D. Piston rings, replacement 


‘ Special tools: 5006, 5033, 5115, 5871, 2810, 5035 


D1 
Remove cylinder head by method described on 
page 31 

D2 


Check cylinder bores 


Check for score marks and other visible damage. 


If damaged, the cylinder head must be fitted with at least 6 
bolts before lifting the engine out and reconditioning. 


Engine removal, see page 83. 


D3 
Remove oil sump 
SOAK P= 10; HOGS rasa co pass ean siiaes a Uevssra ary 78 

D4 
Remove oil pump and pipe 

D5 


Rotate crankshaft 


Turn crankshaft to obtain crank pins for No. 1 and No. 4 
cylinders at their lowest positions. 


Check to see if caps are marked, they must not be 
interchanged during reassembly. 
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Group 21 Engine 


Piston rings, replacement 


D6 


Remove connecting rod bearings and bearing 
shells 


Check shells for score marks and other visible damage. f 


Do not mix up parts. 


D7 
Push out pistons with wooden handle of a hammer 


D8 
Check and measure bearing journals o 1 


Measure for taper and out-of-round. Use a micrometer 
and measure at several points round the periphery and 
along the length. 


Max. out-of-round ................. 0.05 mm (0.002 in) 
a ae ae OPE eT ys eee te 0.05 mm (0.002 in) 


If journals are damaged or taper/out-of-round exceeds 
specifications, the engine must be lifted out and crank- 
shaft replaced/reground. 


| 
Taper Out-of-round ‘7° 2 


N.B. When lifting out the engine, the cylinder head must be 
secured with at least 6 screws. 


See page 83. 


D9 


Clean cylinder bores 


Push paper down into cylinder bores to prevent dirt 
entering crankshaft oi! ducts. Clean the cylinder bores 
with fine emery cloth or a honing tool. 


D10 
Measure cylinder bores 
Use a 50—100 mm (1.97—3.94 in) hole gauge. 


Measure for maximum wear in lateral direction of en- 
gine, just below top dead centre. 


Measure for minimum wear in longitudinal direction of 
engine at bottom dead centre. 
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Group 21 Engine 


Piston rings, replacement 


D11 
Class marking 


A class letter is punched on every cylinder (C, D, E and 
G). 


Oversizes are denoted by the abbreviation OD1 or OD2. 
When drilling, the new marking must be punched on, 


Standard B 17, B 19 B21 B23 
(C-marked) 88.90—88.91 92.00-—92.01 96.00-—96.01 
(3,5027—3.503) (3.625—3.6252) (3.7824—3.783) 
(D-marked)88.91—88.92 92.01—92.02 96.01-—96,02 
(3.603-3.5034) (3.6252—3.6256) (3.783-—3.7832) 
(E-marked) 88,92—88.93 92.02—92.03 96.02—96.03 
(3.5034 —3.5038) (3.6256—3.626) (3.7832—3.7836) 
(G-marked)88,94—88.95 92,04—92.05 96.04—96.05 
(3.5042 —3,5046) (3,6264—3.6268) (3.784—3.7844) 


Oversize: 

OD(OS) 89.29—89.30 92.5 96.3 
(3.518—3.5184)(3.645) (3.794) 

OD(OS) 89.67-—89.68 93.0 96.6 
(3.533—3.5334)(3.6642) (3.806) 


D12 
Measure piston diameter 


Measure piston diameter at right angles to piston pin 
hole. 


The diameter must be measured at different heights, 
according to the piston/engine type. 


® B21A/E = 6 mm (0.236 in) from bottom 

@ B23E = 8 mm (0.315 in) from bottom 

®@ B23€E version 1 (piston height 80.4 mm = 3.168 in) = 
15 mm (0.591 in ) from bottom 

@ B23E, version 2 (piston height 76.4 mm = 3.010 in) = 
8 mm (0.315 in) from bottom 

@ Others = 7 mm (0.276 in) from bottom 


s D13 
Calculate piston clearance 
Example: 
Measure cylinder 
diameter. .......... min 3.6256 in max. 3.6260 in 
Measured piston diam. ~—3.6248 in —3.6248 in 
Piston clearance = 0.008 to 0.0012 in 


Piston clearance mm (in): 
B17A, BISA/E/K, 


B21 A/E/F 

fe Se ..., .0.01—0.04 (0.0004—0.0016) 
BIQET ...................0,03—0.06 (0.0012—0.0024) 
B2VETEnNdFT 225.5003. 0.02—0.04 (0.0008-—0.0016) 
BISA. : ida arses peaiadns 0.01—0.04 (0.0004—0.0016) 
B23E version 1 (piston height 

80.4mm =3.168in) ...... 0.05—0.07 (0.002—0.0028) 
B23E version 2 (piston height 

76.4mm = 3.010in)..... 0.01—0.04 (0.0004—0.0016) 
Bs F 2. than eee 0.01—0.04 (0.0004—0.0016) 


Too large piston clearance in cylinder marked G or 
oversize: 
D14 


Lift out engine and repair it 


Before lifting it out, the cylinder head must be secured 
with at least 6 bolts. 


See page 83. 
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Group 21 Engine 
Piston rings, replacement 


Excessive piston clearance in cylinders marked C, 
DorE 


N.B. Rotate crankshaft a quarter turn so that the honing tool 
does not strike against crank pins. 


D15 
Hone cylinder bore to next oversize 


Use a honing tool, Carefully wipe clean cylinder bores 
after honing. 


D16 
Clean and check pistons 


Remove piston rings. Use a piston ring pliers. Remove 
all soot deposits, scrape clean piston ring grooves with 
a groove cleaner, for example, or with a broken, ground 
piston ring. 

Check for: 

— damage 

— wear 

— cracks. 


D17 

Check axial clearance of piston rings 
Use new piston rings. 
Upper compression ring 

0.040—0.072 (0.002—0.0028) 
Lower compression ring 

0.040—0.072 (0,002—0,.0028) 
Oil ring 

0,030—0.062 (0.0012—0.0024) 


N.B.: The oil ring and upper compression ring are avail- 
able in two versions, with different heights. 


if clearance is excessive, change the piston 


D18 
Measure piston ring gap 


Insert piston ring in cylinder bore. Use a piston turned 
upside down so that ring is brought into correct posi- 
tion. 


Measure gap with the ring 15 mm (0.591 in) above 
bottom of cylinder. Measure gap with a feeler gauge. 


Upper compression ring 
0.35—0,65 (0.014—0.026) 
Lower compression ring 
0.35—0.55 (0,014—0.022) 
Oil ring 
0.25—0.60 (0.010—0.024) 


Group 21 Engine 
Piston rings, replacement 


D19 


Install new piston rings 


Rotate piston rings so that gaps are approx. 120° from 
each other. 


119 697 


D20 
Place bearing shells in connecting rods and in 
caps 
Oil cylinder bores, pistons and bearing shells. 


D21 


Insert no. 1 piston in cylinder 


Rotate crankshaft so that crank pin for cyl. 1 points 
straight down. 


Insert piston. Use a piston ring compressor. Push down 
piston with handle of a hammer. 


IMPORTANT! The marking on the piston must point for- 
ward, 


D22 


Install connecting rod cap 


Check marking. The marking on the connecting rod and 
cap must coincide. 


Oil the screws and fit new nuts. 


Tighten: 
GHA DORS poe ns ctnvens eect eliess sn. 63 Nm (45 ft lbs) 
NEW BOMBS: sas siiac sive Bekeceabies. os 70 Nm (50 ft lbs) 
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Group 21 Engine 
Piston rings, replacement 


D23 


Install pistons 


After fitting each cap, check that crankshaft can be ro- 
tated. 


D24 
Install oil pump and pressure pipe 
Use new O rings. 
Check that pump input shaft fits into drive shaft. 
1981— D25 


Secure drain hose from oil trap 
Secure clamp to oil pump fastening screw. 


Make sure that hose is securely clamped behind oil 
pump shoulder. 


IMPORTANT! The hose must have an exact length, it must 
not be cut. 


137 552 


D26 
Install oil sump 
reIO: 35 pes cd btssa ss TP amas Rees wn K 11-18 
SSDS 05. cc:nin ilar are date aikie s 50e'e-.b a WWE Arle Sead alee 80 
D27 
Install cylinder head 
TO Sa CE Ret ay ew eee Fe C57-—69 
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Group 21 Engine 
Drive belt, replacement 


ee ”* 


E. Drive belt, replacement 


EI 
Remove: 
— battery ground connection 
— fan cover 
— all drive belts from crankshaft pulley 
— gear case 
E2 


Basic engine adjustment 


Rotate crankshaft clockwise with centre screw. Position 
camshaft so that marking on pulley is brought opposite 
marking on valve cover. 


E3 
Remove pulleys from crankshaft 
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Group 21 Engine 
Drive belt, replacement 
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131 270 


E4 
Remove drive belt 
Slacken belt tensioner nut approx. 1 turn, 
Pull out belt so that belt tensioner spring is compressed. 
Retighten nut. 
Remove belt. 


IMPORTANT! Do not rotate crankshaft or camshaft as pis- 
tons may strike against valves and cause damage. 


E5 
Check belt tension roller 


Turn roller and listen for abnormal noise from bearing. 
Check that contact face against belt is free from cracks 
and remains of rubber. 


Replace belt tensioner 
Operations E 6-7 


E6 


Remove belt tensioner 
First lock spring in position with a 3 mm drill. 


E7 
Assemble and secure new belt tensioner 
Use a vice. Lock spring with a 3 mm drill. 


Group 21 Engine 
Drive belt, replacement 


E8 
Install drive belt 


IMPORTANT! Do not rotate crankshaft or camshaft as pis- 
tons may strike against valves and cause damage. 


— place pulley in position according to marking 

— place belt round crankshaft and intermediate shaft. 
Two lines on belt must be brought opposite marking 
on crankshaft. 

— strech belt and place it over camshaft and belt ten- 
sioner 

— check that belt has been brought into correct posi- 
tion, and that markings on pulleys are opposite 
markings on engine. 


E9 
Tension drive belt 
Slacken belt tensioner nut. Spring now tensions belt. 
Remove locking pin (drill) from belt tensioner. 


Tighten nut. 


E10 
install 


— crankshaft pulleys 

— gear case 

— all drive belts on pulleys. 
It should be possible to depress belt 5-10 mm (0.2-0.4 in) 
with slight thumb pressure when correctly installed. 

- fan cover 

— battery ground connection 


E11 
Warm-up engine and check/adjust: 
— ignition 
— CO content 
— idling. 

E12 
Switch off engine 

E13 


Tension drive belt 

Remove rubber plug in gear case. 

Slacken belt tensioner nut. Spring now extends belt. 
Retighten nut. 

Fit rubber plug. 


Recheek drive belts after 600 miles (1000 km). 
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Group 21 Engine 
Camshaft, removal 


F. Carnshaft, removal 


Special tools: 5021, 5034 


When camshaft is replaced due to wear 


Itis an absolute requirement that the engine be flushed 
clean before new parts are fitted. 

Repeated damage to the tappets and camshaft have 
been shown to be due to engine contamination. 


FI 
Flush engine clean 


Change engine oil and oil filter. 
Warm up engine for approx. 10 minutes. 
Drain oil and remove oil filter. 
Replace camshaft. 

install new oil filter and pour in oil. 


3 F2 
i Remove: 

— battery ground connection 
| — fan cover 

— fan belts 
/ I — gear case 
| ¢ 
a 
13125) 

F3 


Basic engine adjustment 


Turn crankshaft clockwise with centre screw. Adjust 
camshaft so that marking on pully is opposite marking 
on valve cover. 


Group 21 Engine 
Camshaft, removal 


F4 
Slacken drive belt. Lift it off from camshaft pulley 


Slacken belt tensioner nut approx. 1 turn. 

Pull out belt so that belt tensioner spring is compressed. 
Tighten belt tensioner nut. 

Lift off belt from camshaft pulley. 


IMPORTANT! 
Do not rotate crankshaft or camshaft when drive belt is 
removed. The pistons may strike against valves. 


F5 
Remove pulley from camshaft 
Use dolly 5034. 

F6 
Remove valve cover 

F7 
Check marking on camshaft caps. Remove centre 


cap 


Mark caps if necessary. Carefully pry off cap with a 
chisel if difficult to remove. 


alive aoa fe 


{ 
i) 


= . oe Remove camshaft 


Press down camshaft with pressing too! 5021. Remove 
other four caps and camshaft, with seal. 


F9 
Check end float of camshaft 


Place camshaft in cylinder head. 

Install rear cap. 

Slide camshaft forward and backward. 

The clearance must be 0.1—0.4 mm (0.0039—0.0016 in). 
Measure clearance with a feeler gauge. If clearance is 
excessive, rear bearing cap must be replaced. 
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Group 21 Engine 
Camshaft, installing 
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Camshaft, installing 


Special tools: 5021, 5026, 5034 


F10 
Oil: 
— bearing shells 
— cams 
— adjustment washers on tappets. 
F1l 


Install camshaft and caps 


Bring camshaft and rear cap (thrust bearing) into posi- 
tion. 
Pulley guide pin must be turned upwards. 


Press down camshaft with pressing tool 5021. Use rear 
cap as a guide. 


Tighten rear cap nuts hand-tight. 


Coat sealing face of front cap (cylinder head side) with 
sealing compound, P/N 1161027-6. 


Oil and fit other three caps. Tighten nuts, hand tight at 
this stage. 


eo 1 
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Group 21 Engine 
Camshaft, installing 


Remove pressing tool 5021. 
Oil and install the centre cap. 
Tighten nuts 20 Nm (14 ft Ibs). 


Fl2 
Install front sealing ring 
Use sleeve 5025. 


Grease the seal and shaft. Check that rubber lip on seal 
is not damaged. 


F13 
Install guide plates and pulley 


Turn guide plates so that edges incline outwards from 
pulley. Tighten to 50 Nm (36 ft Ibs). Use dolly 5034, 


>] 
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Fla 
Install drive belt 


IMPORTANT! Do not rotate crankshaft or camshaft as pis- 
tons may strike against valves and cause damage. 


® Place pulleys in position according to marking. 

® Place belt round crankshaft and intermediate shaft. 
Two lines on belt must be opposite marking on crank- 
shaft. 

® Stretch belt and place it over camshaft and belt ten- 
sioner. 

© Check that belt has been brought into correct posi- 
tion and that pulley markings are opposite markings 
on engine. 


F15 
Tension drive belt 
Slacken belt tensioner nut. Spring now tensions belt. 
Tighten nut. 


67 


Group 21 Engine 


Pilot bearing, replacement 


F16 
Install 
- gear case 
- fan belts. It should be possible to depress belt 5-10 mm 
(0.2-0.4 in) with slight thumb pressure when correctly 
installed. 


- fan cover 
- battery ground connection 


F17 
Adjust valves clearance 
Operations B2—11, page 28, 


FI8 


Wa1281 Warm up engine and check/adjust: 
— ignition 
— CO content 
— idling. 


G. Pilot bearing in crankshaft (gearbox removed) 


Special tools: 1426, 2484, 4090, 5111 


Pilot bearings are installed on vehicles with manual gearboxes only. 
In cars with automatic transmission, there is a guide bushing in the crankshaft. The bushing is 
replaced by removing/installing it by hand. 


G1 
Remove the pressure plate and driven plate 


Slacken the screws alternately, a couple of turns at a 
time, to avoid stresses. 


G2 
Remove locking ring for pilot bearing 


“s fo 
ce 
G3 


Pull bearing out of crankshaft 
Use extractor 4090. 


rt ’ 


Group 21 Engine 
Pilot bearing, replacement 


G4 
install: 
— bearing in crankshaft. Use drift 1426 
— locking ring. 

G5 


Install driven plate and pressure plate 
Use the centering drift 2484 (early version). 


Use centering drift 5111 (late version = discs with invo- 
lute teeth). 


Tighten screws crosswise and a couple of turns ata time 
so that no fractures occur. 
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Group 21 Engine 
Flywheel gear ring, replacement 


H. Flywheel gear ring, replacement 


Only applies to cars with manual transmission. In cars with automatic 
transmission, the carrier plate is replaced complete with flywheel gear ring 


429.45) 


H1 
Heat new flywheel gear ring heated to 230°C 
Use a furnace or autogenous welding. 


If a furnace is used, begin by inserting new gear ring in 
furnace. If autogenous welding is used, flywheel gear 
ring must be heated immediately before fitting it. 


H2 
Drill a hole between two teeth 
Use a 10 mm (0.4 in) drill. 
Drill a hole approx. 9 mm (0.35 in) deep. 


IMPORTANT! Do not drill into flywheel, due to risk of imba- 
lance. 


H3 
Remove flywheel gear ring 
Clamp flywheel:in a vice with soft jaws. 


Prize loose gear ring with a screwdriver. If necessary, 
break gear ring at drilled hole. Clean contact faces on 
flywheel. 


H4 
Heat new gear ring to approx. 230°C (446°F) 


Check temperature with soldering tin (40% tin and 60% 
lead). Tin melts at 220—230°C (428—446°F). 


H5 
Fit new gear ring 
Place gear ring in position. 


IMPORTANT! The inner bevel must be turned towards fly- 
wheel. 


If necessary, knock gear ring down to bottom. Use a 
brass drift. 


Allow it to cool. 


Group 21 Engine 
Front seals for camshaft, intermediate shaft, crankshaft, replacement 


I. Front seals for camshaft, intermediate shaft, 
crankshaft, replacement 


Special tools: 5024, 5025, 5034 


17 
Check that flame guard is not blocked 


A blocked flame guard prevents crankcase ventilation 
from operating properly, and means that crankcase 
pressure will be too high. 


Symptoms of blocked flame guard are: 

— oil dipstick “jumps up” out of pipe 

— oil leakage from seals in cylinder block. The seals 
need not always be replaced if they leak due to a 
blocked flame guard. Repair flame guard, clean en- 
gine and check whether seals are leaking 

— engine knocks. 


12 
Remove: 
— battery ground connection 
— fan cover 
— all drive belts from crankshaft pulleys 
— gear case. 
13 


Basic engine adjustment 
Rotate crankshaft clockwise on centre screw. 


Adjust camshaft so that marking on pulley is opposite 
marking on valve cover. 
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Group 21 Engine 
Front seals for camshaft, intermediate shaft, crankshaft, replacement 


14 
Remove drive belt 


Slacken belt tensioner nut approx. 1 turn. , 
Pull out belt so that tensioner spring is compressed. r 
Tighten belt tensioner nut. 

Remove belt. 


IMPORTANT! 
Do not rotate crankshaft or camshaft when drive belt is 


removed as pistons may strike against valves and cause 
damage. 


Check which seal is leaking all ‘ 


Camshaft and/or intermediate shaft seal, replace- 
ment 


16 
Remove pulley at seal to be replaced 
Use dolly 5034. 


17 oe 4 
Remove seal to be replaced 


Prize the seal carefully out with a screwdriver. The con- 
tact face must not be damaged. 


e 4% 


e 4 


18 
Clean and check contact faces 
(For cracks and other damage.) 


Install new seal 


Grease seal and seat. 
Use sleeve 5025 and press on seal. 
N.B. Check that seal is not distorted or damaged during 


fitting. e { 
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Group 21 Engine 


Front seals for camshaft, intermediate shaft, crankshaft, replacement 


110 
Fit pulleys as applicable 


Turn guide plates of camshaft pulley so that they incline 
outwards from pulley. 
Tighten 50 Nm (36 ft Ibs). Use dolly 5034. 


117 


Turn intermediate shaft wheel with marking (a cavity) 
outwards, Tighten to 50 Nm (36 ft Ibs). Use dolly 5034. 


Crankshaft seal, replacement 112 
Remove: 


— centre screw, Use dolly 5034 
— pulley and the hub together 
— belt, wheel and guide plates 


113 
Remove seal 


Carefully prize out seal with a screwdriver. The contact 
face must not be damaged. 


114 
Clean and check contact faces 
For cracks or other damage. 


115 


install new seal 


Grease seal and seat. 
Press in seal. Use sleeve 5024. 


N.B. Check that seal is not distorted or damaged during 
fitting. 


Group 21 Engine 


Front seals for camshaft, intermediate shaft, crankshaft, replacement 


+ 131 288 
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116 
Install: 


— guide plates and pulley. 
Plates must be turned so that edges are inclined 
outwards from pulley. The late version of pulley 
must be turned with key bevel towards engine 

— belt. Two lines must be opposite mark on engine 

— hub and pulleys together 

— centre screw 


117 
Torque crankshaft centre screw 
Use dolly 5034, 
Tighten to 165 Nm (120 ft Ibs). 

118 


Install drive belt 


IMPORTANTI Do not rotate crankshaft or camshaft as pis- 
tons may strike against valves and cause damage. 


® Place pulleys in position according to marking. 

© Place belt round crankshaft and intermediate shaft. 
Two lines on belt must be opposite marking on crank- 
shaft. 

® Stretch belt and place it over crankshaft and belt 
tensioner. 

@ Check that belt has been brought into correct posi- 
tion, and that markings on pulleys are opposite mark- 
ings on engine. 
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Tension drive belt 
Slacken belt tensioner nut. Spring now tensions belt. 
Tighten nut. 


Group 27 Engine 
Front seals for camshaft, intermediate shaft, crankshaft, replacement 


120 
Install: 


— gear case 

— all drive belts on pulleys. 
It should be possible to depress belt by 5-10 mm 
(0.2—0.4 in) with slight thumb pressure when cor- 
rectly installed 

— fan cover 

— battery ground connection 


121 
Warm-up engine and check/adjust: 
— ignition 
— CO content 
— idling 
— any leakage 

122 
Switch off engine 


123 
Re-adjust drive belt 


® Remove rubber plug on gear case 
Slacken belt tensioner nut approx. 1 turn. 
Belt tensioner spring now tensions belt. 
Retighten nut. 

Install rubber plug. 
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Group 21 Engine 
Crankshaft rear seal, replacement 


J. Crankshaft rear seal, replacement (gearbox removed) ¢ 


Special tools: 1801, 2484, 5111, 5112, 5276 


mB! 137 813 
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Manual transmission ie 


Remove pressure plate and driven plate 


Slacken pressure plate screws crosswise, and a couple 
of turns at a time, to avoid fractures. 


J2 ' ( 
Remove flywheel or carrier plate 
Prevent flywheel from rotating with locking sector 5112. 


J3 
Remove rear seal 


Pry out seal with a screwdriver. Take care to ensure that 
sealing faces in holder and on crankshaft are not damaged. er 


IMPORTANT! 
Note position of seal in relation to sealing flange so that the 
correct position is known when fitting new seal (see fig). 


Clean and check sealing faces 
(In holder and on crankshaft.) 


J5 
Press seal into rear sealing flange 
Assemble standard shank 1801 and drift 5276. 
Oil contact face of seal against holder and sealing lips. 
Thread seal onto drift. 


If there is a wearing surface on crankshaft, press seal 
further into flange than before. 


Remove one spacer ring from drift if old seal was placed 
flush with flange. 


Remove two spacer rings from driftif old sealwas3 mm 
(0.1 in) inside flange. o 
Leave spacer rings in drift if crankshaft is undamaged. - 


Tap in seal until drift contacts crankshaft. 


171 060 
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Group 21 Engine 
Crankshaft rear seal, replacement 


J6 


Install flywheel (manual) or carrier plate (auto- 
matic) 


Rotate crankshaft to top dead centre position for cyl. 1. 


Place flywheel/carrier plate on crankshaft so that pin A 
is 15° below horizontal position, see diagram. 

N.B. There are two pins. Do not choose wrong one! 
An etched arrow is also provided on flywheels of later 
version. The arrow must point straight to right. 


Install new screws. First coat screw threads with sealing 
compound (P/N 116 1056-5). 


Tighten to 70 Nm (50 ft Ibs), Use toothed sector 5112 as 
a dolly. 


Automatic transmission: Note position of base 
plates. The outer plate must be turned with the edge 
facing outwards. 


Manual transmission J7 
Install driven plate and pressure plate 
Use centering drift 2484 (early version). 


Use centering drift 5111 (late version = plates with 
involute teeth). 

Tighten screws crosswise and a couple of turns at a time, so 
that no fractures occur. 


J8 
Remove toothed sector 5112 


Group 21 Engine 
Oil sump, removal 


K. Oil sump, removal 


Special tools: 5006, 5033, 5115, 5871 


K1 
Drain engine oil 
Install plug and a new gasket after draining. 
Tightening torque 60 Nm (43 ft Ibs). 

K2 
Remove splashguard under engine 

K3 
Remove nuts for engine mounts 

K4 


Release main steering shaft steering gear 


if steering gear has a protective cover over knuckle, the 
cover must be pushed up. 


Remove lower clamping screw and slacken upper 
screw. Pull up the carrier on main steering shaft. 
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Group 27 Engine 
Oil sump, removal 


Engine without cylinder head 


K5 
Lift engine slightly 


Use 2 support bars 5033, lifting clamp 5006, lifting hook 
5115 and lifting bar 5871. 


Engine with cylinder head 


K6 
Lift engine slightly 


Use 2 support bars 5033, lifting hook 5115 and lifting 
clamp 5006. 


K7 
Remove left engine mount 


K8 


Remove screws which retain front axle cross 
member. Pull down cross member 


Remove left and right side screws. 


kg 
Remove reinforcing bracket 
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Group 21 Engine 


Oil sump, installing 


K10 
Remove oil sump 
Remove all retaining screws for sump. 
Loosen, rotate and pull down sump. 
Remove gasket and clean contact faces. 
Install oil sump 
K11 


Fit the oil sump 

Place a new gasket on sump. 

Turn lug on gasket towards starter motor support. 
Turn and lift up sump. (Secure it with two screws.) 
Install all the screws. Tightening torque 11 Nm (8 ft Ibs). 


K12 


Install reinforcing bracket 


Tighten bracket retaining screws in stages so that no 
stresses arise. 
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Group 21 Engine 


Oil sump, installing 


K13 
Install front axle cross member 


Push up cross member, install bolts and tighten them. 


K14 
Connect main steering shaft to steering gear 


The carrier only fits in one position. Install lower screw 
and tighten upper screw. Lock with cotter pins. 


Tightening torque 25+5 Nm (18+3.5 ft Ibs). 
If a protective cover is provided, pull it over the knuckle. 


K15 
Install left engine mount on engine 


K16 
Lower engine 


Install engine mounts on front axle cross member. Re- 
move lifting tools. 


K17 
Install: 
— engine mount nuts 
— splashguard underneath engine 
Motor with cylinder head in position 

K18 
Fill with engine oil 
Oil capacity,’ excl. oil filter............ 3.351(3.5 US qt) 

incl. oll filter... 0... ees 3.851 (4.1 US qt) 


‘Turbo: add 0.6 litre (0.7 US qt) if oil cooler is drained. 
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Group 21 Engine 


ete a 
Engine mount 


L. Engine mounts 


Special tools: 2903, 5006, 5033, 5115 


L7 
Removal/fitting 
Disconnect battery. ‘ 
When replacing right engine mount, the oil filter must 
also be removed. 
Use tool 2903. 


L2 
Turbo engine deflection limiter r 
A deflection limiter is fitted to the right engine support 


guided by a pin on the rubber cushion. 


= 
i on turbo engines of the late version. If necessary, it may 
also be fitted on previously built cars, When fitting make 
sure that it is brought into the correct position. It is 


L3 
Lifting tool 


The engine mount are relieved with lifting clamp 5006, 
two support rails 5033 and lifting hook 5115. 


Group 21 Engine 
Engine, replacement 


M. Engine, replacement 


Operations M 1-5 
Special tools: 2810, 5035 


The engine is lifted out and in, complete with gearbox, 


In order to be able to lift out the engine, the coolant and engine oil must first be drained. 


Engine replacement 
Use lifting clamp 5035 and lifting eye 2810. 


For parts which must be removed or fitted, see next 
page. 


After lifting in the engine, see page 85. 
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Group 21 Engine 
Engine, replacement 


Parts which must be removed or installed when replacing engine 
Engine compartment 


M2 
Remove/install 


— bonnet (hood) 

— battery cable from battery 

— air filter 

— radiator and fan cover 

— turbo engine: exhaust pipe from turbocharger 

— loosen and move servo pump and AC compressor to 
one side 
N.B. Do not disconnect the hoses 

— release electric cables, water hoses, vacuum hoses 
and wires 


M3 
Underneath engine 
Jack up car under jack supports. 


M4 
Remove/install 


— splashguard under engine 

— engine without turbo: exhaust pipe from intake and 
exhaust manifolds 

— engine mount bolts in front axle cross member 


Transmission 


M5 
Remove/install 
— front support for exhaust pipe 
— (manual transmission) clutch cable and the gear lever — propeller shaft a 
— (automatic transmission): selector linkage from transmis- — transmission cross member. Support transmission 
sion with a jack 
— speedometer cable — detach electric cables 
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Group 21 Engine 


Engine, replacement 


v Work to be carried out after lifting in the engine 
Operations M6—14 


Manual transmission 


M6 
Adjust reversing lock clamp. Install rubber gaiter 
Engage ‘st gear. 


Adjust clearance between clamp and gear lever. The 
clearance must be 0.5—1.5 mm (0.020—0.059 in), mea- 
sured with a feeler gauge. Tighten fastening screws. 


Also check clearance in 2nd gear. 
Install rubber gaiter (boot). 


Automatic transmissions M7 
Check-adjust gear selector 


1. Check that clearance from position D to stop = posi- 
tion 2 to stop. 
2. Adjust gear selector rod length if necessary. 


Rough adjustment, use adjuster at rear of selector 
rod. 


Fine adjustment, use sleeve (max. visible thread = 
35 mm or 1.4 in). 


Extending rod, decreases position D clearance and 
increases position 2 clearance. 


After adjustment: Move selector lever to position 1 
and the to P. Repeat the check according to 1. 


M8 


Fill with engine oil and coolant 

Engine oil volume 3.85 litres (4.1 US qts) (incl. oil filter). 
On turbo engines, add 0.6 litre (0.6 US qt) for the oil 
cooler. 

The cooling system holds 9.5 litres (10.0 US qts) (man- 
ual transmission) and 9.3 litres (9.8 US qts) (automatic 
transmission). Set heater control to MAX when adding 
coolant. 


Automatic transmission M9 
Check oil level, top up if necessary 


The engine must be running and the gear selector must 
be in position N or P. 
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Group 21 Engine 
Engine, replacement 


Carry out an operational check 
Start engine and warm it up. 


Check for oil and coolant leakage. Top up with coolant if 
necessary 


M11 
Adjust throttle cable 


The cable must be extended, but must not affect posi- 
tion of control pulley. 


At full throttle the pulley must move towards the full 
throttle stop. 


Automatic transmission M12 
Adjust kick-down cable 

Press accelerator pedal right down to floor. N.B. Do not 
turn throttle pulley as the adjustment may then be in- 
correct. In kick-down position, the distance between the 
adjusting sleeve and cable stop must be: 


BW SE sli ee core vslbinele pacid 43—47 mm (1.694—1.852 in) 
BW 55 and AW 70/71 .. 50.4—52.6 mm (1.986—2.072 in) 


LATHAM A 


M13 
Check/adjust: 
— timing 
— idling speed and CO content. 
If engine has been dismantled 
Early type M14 


Retighten cylinder head bolts 


Only screws of early version must be retightend. 

1. Warm up engine, then allow to cool for approx. 30 min- 
utes. 

2. Slacken bolt approx. 30°. 
The tighten to 110 Nm (80 ft Ibs). 

3. Tighten other bolts in the order given in point 2. 


After approx. 600 miles (1000 km) driving: 
® Check/adjust drive belt. 


® \If modifications have been carried out to the valve sys- 
tem, the valve clearance should be checked/adjusted. 


Group 21 Engine 
Engine, removal of parts 


Removal of parts from engine body 
Operations M 15-16 


i) Special tools: 1426, 2520, 5023, 5112 
M15 
Uncover engine body by removing parts shown in diagram 
\ 
| 137 on : 
M16 
i) Mount engine on support stand 2520 with fixture 5023 


197 B10 
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Group 21 Engine 
Engine, installing parts 


Installing parts in engine body 
Operations M 17-21 
Special tools: 1425, 5112 


Included below are only those steps during which special care should be taken when installing the engine compo- 
nents. 


M17 
Use: 
— new gaskets and seals 
— new screws for flywheel/carrier plate 
— new pilot bearing in crankshaft (manual transmis- 
sion). 


M18 


Check, replace if necessary 


— water and vacuum hoses 
— clutch, including the throwout (release) bearing. 


M19 


Flywheel (manual) 
the carrier plate (automatic) 


New screws: tighten to 70 Nm (50 ft Ibs). Use the tooth- 
ed sector 5112 as a dolly. 


Automatic transmission: note position of support 
plates. The outer plate must be turned with flanged 
edge facing outwards. 


M20 
Pilot bearing in crankshaft (manual) 


Tap in bearing until it contacts crankshaft. 
Use drift 1426. 
Install locking ring. 


Engine oil, oil filter 
Oil pressure, checking 
Oil pump, removal/installing 


Group 22 Lubrication system 
Contents 


M21 
Transmission 
Check that dowels in engine block are in position. 


Tighten reinforcing bracket in stages so that no frac- 
tures occur. 


Group 22 Lubrication System 


Operations Page 
Ay Me SoS i he a Hh OY PE OO 01-3 91 
Se Merah. icies ha binis ves aipie tic P 1-2 92 
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Group 22 Lubrication system 


Engine oil, oil filter 


N. Engine oil, oil filter 


Special tool: 2903 


USA, Canada and Japan 
Oil quality 
PRCOKMI IO APU is spc ceacscw biascecnccsaaceas SF* 


*Oils with designations SF/CC and SF/CD fulfil this require- 
| ment. 


N1 
Engine oil 
The engine should be hot when changing oil. 
Oil capacity’, excl. oil filter.......... 3.351 (3.5 US qts) 
incl. oilfilter .......... 3.851 (4.1 US qts) 
Difference in volume, max.—min, ....  1.01(1.1US qts) 


‘Turbo engines: Add 0.6 litre (0.7 US qts) for oil cooler if 
system is completely drained. 


Other markets 

Oil quality 

According to API-1983 ..............4..4.. min. SE* 
NOME aoe coe scireaeswtadans SF** 


“Oils with designations SE, SF, SE/CC, SF/CC and SF/CD 
fulfil this requirement. Note that SE/CD oils must not be 
used, 

**Oils with designations SF/CC and SF/CD fulfil this re- 
quirement. 


because of potential damage to engine. 


Supplementary engine oil additives are not recommended 
because of potential damage to engine. Supplementary engine oil additives are not recommended 


Viscosity (stable ambient temperatures) 


Viscosity (stable ambient temperatures) 


<__ SAE 1W/40 


er aan 


USA, Canada & Japan SAE 15W/40 oils: are recommended for use in extreme driving conditions which 
involve high oil consumption e.g. mountain driving with frequent deceleration or fast motorway driving. 
Do not, however, use 15W/40 oils at very low temperatures; see chart. 


Group 22 Lubrication system 
Oil pressure, checking 


N2 


YO QAO) 


NG = 
ie 


Oil filter 


Use strap wrench 2903 to remove filter. See instructions 
on filter. If only the oil filter is changed, add 0.51(0.5US 
qt) of engine oil. 
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» ® O. Oil pressure, checking 


Special tool: 5270 


O01 
Byt oljerenare 


02 


Check oil pressure 


Connect oil pressure gauge 5270 to adapter at oil press- 
ure transmitter. 


On turbo engines, it is easiest to measure oil pressure 
at recess on rear edge of cylinder head. Use nipple 
16218-0 (E). 

N.B. The measured value will be approx. 10% lower 
than if the pressure is measured at transmitter adapter. 
Coat plug with thread sealant (P/N 1161075-5) before 


installing. 

Oil pressure, with a hot engine, specified oil and new oil 

filter, at: 

33 r/s(2000rpm) ............ at least 250 kPa (35.5 psi) 
/ 

03 
if oil pressure is not according to specification; 
check: 

— oil level 


— oil leakage 
fn — relief valve in oil pump 


Group 22 Lubrication system 


Oil pump, removing/installing 


P. Oil pump, removing/installing 


ss 128 753 


PI 
Removal 
Remove oil sump by method described on page 78. 
Remove oil pump by removing two screws (arrowed). 


P2 
Installing 
Use new seals. 


Pump is fitted with delivery pipe secured to pump. Align 
pipe to block so that seal is not damaged. 


Tighten two screws. 


1981— P3 
Secure drain hose from oil trap 
Attach clamp for oil trap drain hose to oil pump screw. 


Make sure that hose is securely clamped behind oil 
pump shoulder, 


IMPORTANT! The hose must have an exact length, it must 
not be cut. 
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Group 22 Lubrication system 
Oil pump, overhaul 


Q. Oil pump, overhaul 


129 453 


Q1 
Dismantel oil pump 


On early version the strainer must be removed to reach 
cover retaining screws. 


Q2 
Clean pump 


Check gearwheel, housing and cover for wear and 
damage. 


Q3 
Test relief valve spring in a spring tester 
Load N (Ibf) Length mm (in) 
0 (0) 39.2 (1.54) 
46-54 (10.35-12.15) 26.25 (1.03) 
62-78 (13.95-17.55) 21.0 (0.83) 
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Group 22 Lubrication system 
Oil pump, overhaul 


129 441 


128 442 


Check tooth flank clearance 
Clearance = 0.15—0.35 mm (0.006—0.014 in). 


Check axial clearance 
Clearance = 0,02—0.12 mm (0.001—0.005 in). 


Install piston and spring 
Early version has a ball and spring. 


Assemble pump 
Connect delivery pipe, use new seals. 


Q4 


a @ 
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Q7 
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